that are in danger of becoming extinct or have already done so. It's remarkable as the combined effort of hundreds of thousands of people, many of them amateurs, to compile data on the status of their favorite taxa. For amphibians, we know that there were 1437 species described by taxonomists before 1900. Of these, 18 are either extinct or presumed extinct. After 1900, taxonomists described 4967 species, for which 121 are extinct or presumed so. Following these newer discoveries from the time of their description allows an estimate of 587 extinctions per million species, per year. This contrasts to a background rate of about one extinction per ten million species, per year. These numbers attest to two other facts: first, the rate of species description is still increasing -new species ( Figure 1 ) are being found in places that were until recently inaccessible. Second, newly described species have very high rates of extinction and threat. They are rare -which is why we have only just found them -and in places where there is extensive habitat loss.
Second, like too many otherssuch as diCaprio's The 11th Hour or Call of Life: Facing the Mass Extinction -Kolbert details the problems, but none of the solutions. One wonders, were she to write about modern medicine, would she portray all physicians as telling us we are all going to die -which is true -but fail to notice that their profession greatly reduces mortality and disease? Tens of thousands of conservation professionals worldwide save species on the brink and are measurably reducing extinction rates. The fraction of the Earth's surface now protected has increased steadily, while Brazil has massively reduced deforestation in the Amazon. From these and so many other stories, we surely conclude that the sixth extinction is not yet written. It's a nightmare from which we can still escape. 
What can biologists gain from working with theorists?
The researchers directly working on projects that involve modelling get a good feeling of the power of a formal statement of their problems. This may well change the way in which they plan their experiments and will shape their intuition for meaningful but as-yet hard to understand data. But also group members not directly linked to modelling will be exposed to different ways of approaching a problemthey are also educated in a 'next generation' type of biology. Finally, we get way better models to explain our observations! What are the next challenges in plant developmental biology? We still need to decipher the exact mechanisms for cell polarization. The role of mechanical forces in plant development must be explored in much greater depth. And finally, plants use development to respond to the environment, in other words, to 'behave'. We are only just now discovering the numerous connections between developmental programs and environmental cues (light, nutrients, stress, pathogens, mutualists). These connections must define the 'intelligence' of plants which make them successful colonizers of our planet -and help them sustain our survival on it.
Can you give an example of that intelligence? I have ground elders in my garden (Aegopodium podagraria).
They have chosen to live there and no act of human intelligence has been able to undo that fact.
Wageningen University Research, Droevendaalsesteeg 16708 PB, Wageningen, The Netherlands. E-mail: ben.scheres@wur.nl
P granules
Jennifer T. Wang and Geraldine Seydoux* What are they? P granules are the Caenorhabditis elegans 'germ granules', a class of perinuclear RNA granules specific to the germline. The defining components of P granules are two classes of RNA-binding proteins: the RGG-domain proteins, PGL-1 and PGL-3; and the DEAD-box proteins, GLH-1-4 (also related to Drosophila Vasa).
Why are they called P granules? P granules get their name from the P lineage, the embryonic lineage that gives rise to the germline. P granules segregate asymmetrically with the P lineage during embryogenesis and are maintained in germ cells throughout life (except for mature sperm). P granules should not be confused with P-bodies (also called processing bodies), a different class of RNA granules present in all cells.
What holds P granules together?
Like other RNA granules, P granules are not membrane bound. Granule assembly depends on self-interaction domains in the PGL proteins, and the localization of P granules to nuclei is
Quick guide
promoted by FG repeats in the GLH proteins. Despite their structural role, PGL and GLH proteins are highly mobile and readily exchange with the surrounding cytoplasm. When pushed by a needle, P granules deform and 'drip' off (i.e. dissociate from) nuclei.
In the P lineage, P granules shrink, grow and fuse at each cell division. These properties have suggested that P granules are liquid droplets, held together by low-affinity interactions that cause P-granule proteins to undergo phase separation from the bulk cytoplasm.
What else is in P granules? Because P granules sit on nuclear pores, most mRNAs transcribed in germ cells likely pass through a P granule on their way to the cytoplasm. Consistent with a role in mRNA surveillance, several members of the Argonaute family of RNA regulators are enriched in P granules, including: CSR-1, which protects germline mRNAs from silencing; and PRG-1 and WAGO-1, which silence transposable elements and foreign genes. The Vasa-like protein RDE-12 associates with WAGO-1 in P granules and is required for siRNA amplification, which has been proposed to occur in 'mutator loci' adjacent to the P granules. A link between Vasa, Argonautes and the amplification of small RNAs has also been observed in the perinuclear 'nuage' of Drosophila, suggesting a possible conserved role in the synthesis of small RNAs. Figure 1 . P granules. P granules (detected using the OIC1D4 antibody) in an adult hermaphrodite gonad. P granules are perinuclear in germ cells in the pachytene and diplotene stages of meiosis and become progressively more cytoplasmic in growing oocytes. The inset at top right shows cytoplasmic P granules (detected with an anti-GLH-2 antibody) in an embryo in the first mitotic prophase: these P granules are enriched on the posterior side. P granules are in green, and DNA is in blue. Scale bar = 1 mm. (Image: Jennifer T. Wang.)
